Cholinergic hyperinnervation in the cerebral cortex of microencephalic rats does not result in muscarinic receptor down-regulation or in alteration of receptor-stimulated phosphoinositide metabolism.
Administration of methylazoxymethanol (MAM; 25 mg/kg) to pregnant rats at gestational day 15 (GD 15) induces a marked reduction of telencephalic areas of the offspring brain. Previous neurochemical studies demonstrated a marked cholinergic hyperinnervation in the cerebral cortex of microencephalic rats. In this study we have evaluated whether this cholinergic hyperinnervation could result in altered functionality of muscarinic receptors. Acetylcholinesterase activity (AChE) was increased by 69% in the cerebral cortex of MAM treated rats, confirming a relative hyperinnervation, whereas in the hippocampus and striatum no significant changes were observed. Despite the marked hyperinnervation, in the cerebral cortex of microencephalic rats neither muscarinic receptor-stimulated phosphoinositide metabolism nor muscarinic receptor density were altered. No differences in receptor density were also observed in the hippocampus and striatum. Chronic diisopropylfluorophosphate (DFP) administration induced a marked decrease of AChE activity and down-regulation of muscarinic receptors whereas atropine administration resulted in receptor up-regulation in cerebral cortex, striatum and hippocampus of both control and MAM rats. The results confirm a relative cholinergic hyperinnervation in the cerebral cortex of microencephalic rats and demonstrate that the regulation of muscarinic receptor-stimulated phosphoinositide metabolism and muscarinic receptor plasticity is not modified in a condition of increased cholinergic presynaptic terminals.